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A Numerical Study on the Performance Characteristics of
a Partial Admission Axial Supersonic Turbine
with Swept Rotor Blades

. . . +
Sooin Jeong* - Kuisoon Kim**

ABSTRACT

In this study, we performed three-dimensional CFD analysis to investigate the effect of the rotor
blade sweep of a partial admission supersonic turbine on the stage performance and the flow field.
The computations are conducted for three different sweep cases, No sweep(NSW), Backward
sweep(BSW), and Forward sweep(FSW), using flow analysis program, FLUENT 6.3 Parallel. The results
of the BSW model show reduced mass flow rates of tip leakage and increased total-to-static efficiency.
The strength of leading edge bow shock was decreased a little with BSW model. And the BSW model

also shows a good performance around the hub region compared to other models.
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Table 2. Computational results
Tip Mach No. / Relative Total-to-static
Model Leakage Rel. Mach No. Flow Angle (°) Efficiency (%)
(%) NO RI RO RI RO RO MO
NSW 4.06 241 1.96 1.56 20.44 21.71 45.79 45.05
Eg/zha‘; FSW 5.39 23 | 19 | 158 18.98 2.72 45.50 44.44
BSW 2.76 243 2.00 1.55 2291 21.89 46.03 45.81

RO: Rotor Out Plane / MO: Mixed Out Plane
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